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[The classification and nomenelature used in this report are those of the U.S. Geological Survey and differ somewhat from those of the State Geological Survey of Kansas] ~Qal 10 ¢ ‘H Glaciers entered Ucz_vsms Oocs~.< QCZSN two stages of the Approisate depbhiwb Waker table, nrfeet 100
Gl Rock | Z _m Pleistocene Epoch. Till, believed to be of late Nebraskan age, below land surface
System | Series Group Mo | Erica Physical character WoicEeanig = is exposed in only two localities; however, test holes indicate rﬁwwhoommw Shiiess %me%ﬁamw i
pRion |y PR , : the probable occurrence of Nebraskan till over much of the 0i ot
Holoene gl i, gy sy ottty t s sisgerds | skmuerse oty $ELguingle o il county. Fluvial deposits of Nebraskan age are present in Less than 2
Pl .wM& She aewmmﬂn%ms 0-120 tributary m:,epsw oo:EL w__E.Mc v.ﬁoe:»mmm.com fine- | quantities are available to wells in the tribu- EXPLANATION many local areas. Locally, the Afton Soil is developed .5 the TS
BIEI0CNG the valleys grained material, tary stream valleys. . it 3l o sesend Beedly develapekanil aiex
3 e 3 c top of these dep ) p 3 p p
Wisgarsin | | b | s e cluy, ganbeally ot dhe uplqnis T Aliongh Toselly et i ipact, yicks o m,mm Qal . it . file below the Afton Soil indicates that two stades of the
and 0eSS oesses of Wisconsin age and one loess o inoian age water to wells in the area. ashed where approximately Locate S . .
Quater- Tllinoian are locally present. 5 S % Kb i tonrmee. deti - N m%_.mmwﬂ_ Emo_mcoswmwmgwmﬂﬂmm mw_ﬁrw MM:MW&& L
nary . Terrace 0-20 |Silt, clay, sand, and gravel present locally in terrace posi- |Small quantities of water are available to wells Ry 3 i wo tills, ﬂmﬂ:.m.mmm_ Ing proba . y .
—— Illinoian deposits tion. locally. 7 mu M = = Domestic and stock well the Kansan Glaciation are recognized. Locally, these tills
- .H;.o%__m of uwwsmma mwcr_%m:%_ mevmamrim _qw Ew:m:._.sm Zwmo_,msﬁ ncm_qmzm._mm ow s..p_*ﬁr E.fﬂﬂﬂww%% S ..m m A nAn o are mmﬁmwmﬁmm U.< outwash Q@memam and elsewhere U.< an inter- 95010
n : nd outwash deposits that are locally underlain by a ti ocally to wells In preglacial channel ( i i = g 4 g °00!
w:mm: Onwwm_ﬁ& 0-110 wﬁ vahwwrm: mﬂc._m,_c,m& a..v.o_nzmw of chBme: age | Small gquantities generally are available to W = Loess W Publie supply well stadiab soil. Because of the oOBU_m%. nature and the mB.m: 95°00
Nebraskan composed of silty clay and fine sand underlain by chert | wells in outwash deposits. $ . ~ W PPy areal extent of exposures, these deposits are shown as glacial
ek bl s m m Qit = O drift on the geohydrologic map
; Qit \ 5
Scrant White Cloud Bluish- d yellowish-brown clayey sandy shale and |Small quantities of water available in local areas R < g " 3 L .
Shale Shale = el L v shate AR 1o wells in sandstone. g %A .m .. %Momma w Spring E.c:m_ deposits of H:Eo%: -age Mﬂm present only locally L: ..
Utopia 0-3 Upper limestone member is composed of two or three gray |Little or no water is available to wells in this’ T.1S. e T.1S A Hn mv UOE.CTNB .Ooszﬁ%. ‘H‘Tm Illinoian . aclation s.mm apparently T2S.4
Limestone Bldainy {csslincrais bads Biadeugsisber is uish gty de | it s 8 one in which the principal geologic processes in the county
ellowi ray and locally black in lower part. Lower = , ) ., .\ L
Howard Winzcler 5 Timiastarie & Miavish gray to dark blue, %am and hard. 28 m Qkd Test hole were erosion and smﬂ:mzzm.izw only minor amounts of dep
Wobiauosee | Tamestone | Shale (253 Glacial drift ) 1003 242 osition. Local terrace deposits along the stream valleys may
r?:ﬂ: 1.5-2.0 = Qkd 38 represent remnants of deposition during this time.
= - - - g ( mp ﬁ‘ ) Well data Streams during the Wisconsin Glaciation were very active 39950
mmmwa_i 30-38 Q_wwmuww% ww%w.mww.zmwmwmhnpm%_mwmw%ﬁﬁ _m_w,..m r_mﬂw.ﬁ S e g m 2 / Upper left number is altitude of water table, in feet and most of the sediments that may have been deposited during
- dark-bluish shale. .mG Scranton Shale, Howard Limestone Jwia \3.3% %w ﬁe«@.%%@%«ﬁwﬁ sgﬁ.gﬁ (when Illinoian time were removed. Fluvial deposits of Wisconsin
Snowmn) 1S aALsSsSoLvea-soll. conrent, 1m mu rams per . « .
bt Ragaa cogealuesepuve et fney S bl ehindy e (gl aapitifies cfnie REE SRl AL 0 IRC = e Blor, lowssr It agimobinl i [T B iccpwse loswer and Holocene age are present in all the major stream valleys in
vhi veat 3 DS A 2 in the weathere r L Y ’ . . . ‘ . .
- Nwﬁmh&wmhmwsﬁmh%m_maﬁ..;%%ﬁ_ﬁ__wm:mﬁwsa wm and in the sandstone. = right number is depth to water below land surface, the county. In the Missouri River valley, these deposits are
Holt Shale are clayey and light gray, and the lower shale member in feet more than 100 feet thick and are composed of very permeable
D Bor e e e 850 sand and gravel. In the principal valleys tributary to the
u bois ed. . . (
i Topeka Limestone ; = & . . .- . T 38
o m . m Iﬂﬂ&.ﬂmﬂﬂaﬁuﬂoﬂuwl Missouri River, the fluvial deposits of Wisconsin and Holocene
Turner Creek . : — = 5 o . y
Shale S =] »Ay M Show altitude of water table in 1967. Dashed where fae'ane 55.@.:.& geslpn 5105 m__.n and clay. . 1
Sheldon mu S f =T & = approximately located. Contour interval 10 feet. Loess, principally of Wisconsin age but in some areas partly
rm,nm%wmo Limestone | 30-35 mA M Calhoun Shale and Deer Creek Limestone VW Datum is mean sea level of Illinoian age, mantles the entire county except m_oMm the
. \ major streams where it has been removed by erosion during
Jones Point fod (0] J F J
e 55¢ | S m . W late Pleistocene and Holocene time. The loess commonly
Curzon & o T 1 Shale and L son Difiestone | ranges in thickness from 10 to 30 feet, but it locally attains a
= = SOHEEELTE S R o thickness in excess of 100 feet adjacent to the Missouri River
Hosmwmmsﬂ valley. The loess deposits thin rapidly away from the
Hartford Missouri River.
artvior - X7
Limestone L Kanwaka Shale and Oread Limestone HYDROLOGY e
Calhoun 8-17 Bluish-gray sandy shale in upper part and gray sandy | Yields no water to wells in the area. SIF) WATER .Hstr.m . . .
Phel shel tn Tower part .w\m. l e .A.«-mm 00 _ iy, R 22E. The surface of Doniphan County is very irregular, consist-
Hrgiue Sk | 1016 cw_w_,mmﬂapwmﬂwmﬁﬁwmmﬁﬁ %mn__w%mm_m”wwﬂ W.:Wmmmmmm mdw:smmwﬁ,wnmomhm_wmmmﬁhﬁwmw wﬁm_mww_% wnm . g Ty, g g W ing of a succession of hills or divide areas and adjacent valleys
Bitorlang part pﬁﬂw_ma__gﬂpsm mmmzmnm: :wmhoim_. WE.». 7:_&_5 lime- | limestone. L A Lawrence Formation J S e <, with consifierable velief, Biany of the valleys havebeen craded -
Larsh Shale | 375 m%:w_mmaﬂwmp:mnw«wnmw .m%ﬁ.ﬁmmwmammmﬁhmm%mﬂ i down to or below the water table, and in some places have been 3940
Deer Creek | Rock Bluff EH SMiie el o lsniid limesiony Swhiich eroded entirely through the saturated Pleistocene deposits.
iiesione | Wil | 100 e T In valleys eroded below the water table, the valley acts as a 95°20/ 95°10'
ommn%mmu 6-14 drain, and seeps and springs occur along the valley walls. As o 1 - 3 4 & MiLES
Ozawkic a result, much of the area adjacent to the valley walls has been _ _ 1 ! I | NS5
Pennsyl- | pobke! Lisagpge, | BORTS almost completely drained. :
vanian mwm.mw.._- Tecumseh Greenish-gray clay shale locally containing a thin lime- | Small quantities of water are available locally to Water-table contours are shown on the geohydrologic map MAP SHOWING DEPTH TO WATER AND SATURATED THICKNESS OF
Shale A e amﬁ_,m... na.%cs e e only in the principal valleys. Although some of the bedrock PLEISTOCENE AND HOLOCENE DEPOSITS 1967
occurs a 1S horizon. A L : - & : ,
haw : P { Y i ntain water, the water
Bigsiee H.><onm 35-4.0 Oo.ﬁ%ﬁ of .N: =%vpm. ari-v_wg_%grwmmd m_.ww __iomwosm Yields no water to wells in this area. 4 ”.\:M”wm m..&._m%.msﬁ MMMSMWM _BOWMN_%M”MMMQ mm.M.Mm.mm overlying exposed
imestone il underlain by a dark-gray shale which is underlain by a T.25. |8 able is discontinu . 3
King Hill 5 Mﬁwﬁnﬁ@mﬁmwﬁﬁﬂﬁw Nﬁw %a_n.wwmm_% M.__mwm aiid fie bedrock units and Pleistocene deposits that have been drained,
- o s g e S Ao A large areas of glacial drift contain water. The water table is
3 (o) ar (&3 arK-, S -’
Lumestone | 35 el . w:m_m wsmswe,_ o probably continuous throughout most of these areas, but the
Lecompton | Queen Hill mmww_ﬂ%h%w%_mﬂwm«pwﬂ_mowumsw,Mrmwﬂm%%mmhmwnm 5 rugged topography would necessitate the collection of much In the uplands, the most productive aquifers do not nece- during 1957-67. Water from the Troy city well below the
o : . . . . . . . .
T iione Shale 1.5-50 | brown. { additional information before a map showing water-table con- ssarily occur in areas of greatest saturated thickness. The city _wwm had nitrate nosomsﬁmsoﬁ ranging from 44 to 106
Big Springs 3-5 ) tours could be compiled by conventional methods. upland deposits composed of glacial till and outwash deposits mg/l in four samples collected during 1945-48, when the well
Taeeer ™ generally are not homogeous. In areas underlain by buried was abandoned.
Uomwﬁw_.ws 2.5-6 : channels, as shown on the bedrock-configuration map, mod- Excessive concentrations of nitrate in water used in infant
Spring Branch 5 erate yeilds of water generally can be obtained. In other up- feeding may cause cyanosis. Swine and cattle may be affected
oo | 08 g land areas, only small supplies generally are available. in the same way as humans, and dairy cattle drinking water
Stull Shale | 35-40 | Consists of two thick shale members and an intervening | Small quantities of water are available to wells r mof.egmn. in m::o.mﬁ any area having m.e to 40 feet of mmmE.mSa high in nitrate 8:8.3 may produce milk that is ?mr in E.:.mam.
Clay Creek wsmmawmaama_%ﬂ_dmnmqasoswamw% Ew-www Mﬁo i Pleistocene deposits, wells completed in one or more thin sand The cause of the high nitrate content of water in Doniphan
a, ree! 0C: ut commo: 1S CO! osed o. e-graine " < . v . . . .
Nwﬂmwp Limestone | 30-35 8%.%5%88. Hmsmﬁgm. member is an impure ® and m3<m_ beds should yield sufficient water for domestic and County is not known. Pollution is thought to be.the source
Jackson Park | 90 oq wﬁw%.mﬂ&m_ﬁwﬂn% m%ﬁﬁwb@ ﬁﬂ.ﬁ%ﬁw%mﬁ ' stock supplies. . in only one sample. .Hs this sample the sulfate, chloride, mam
Rhal Weskbens ikt cray. i In areas where Pennsylvanian rocks are not overlain by sat- potassium concentrations exceeded those commonly found in
Kereford | g5 o5 | Consists of an upper dark-gray micaceous Dote s |Sit] gt of SEEE S8 L Yo aell 50’ | ] RSN, 355 urated Pleistocene deposits, domestic and stock ground-water water in the area. The occurrence of high nitrate content in
r_a.omss Womwwwc%wwﬁm—%mmﬁnw_mﬂw: mmmhwﬂmmww%wuw | e e R y : X supplies locally are difficult to obtain. Only a few gallons of other samples was random as to aquifer, well construction,
Holme™ | 38 poodloed e B o L il i s . water per hour generally are available from wells in the weath- and location. The ordinary treatment process for softening
Plattsmouth thirds of the member. Middle shale memberis dark gray : | ered upper part of the thick limestones. Loecally thick beds of water does not change the nitrate concentration.
Limestone | %7 il LD g il 4 | A sandstone in the Stull Shale Member of the Kanwaka Shale Iron in small concentrations occurs in ground water through-
1 e
Eno_.mmﬂm% Heshor Bhle|. 447 ﬂwﬁrﬂﬂfﬂﬂhmﬁhwmﬁﬁmwWaﬂuﬁwﬂﬂu@ﬁm . and the White Cloud Shale Member of Scranton Shale yield out the county. Concentrations in excess of 0.3 mg/l may
Hmm,é:wé;s Leap | (0T TiEdere Ew_%x Domeva el member | : ‘ , water to wells (see map showing limits of sandstone aquifers). cause staining of plumbing fixtures and give an unpleasant
1me: T * : assive an ellowls rown an ISpia; vell- 4 . . . B . .
e _%mé_o_i vertica joints. e — However, yields from these wells are almost everywhere less taste to the water. Water containing iron in concentrations
Snyderville i i 3 han 5 i f 0.3 mg/1 locally in all ifers in th nty;
Shalw 10-14 : ] . than 5 gpm. in excess of 0.3 mg/1 occurs locally in all aquifers in the county;
Tororito -y 3 The Pennsylvanian rocks in Doniphan County dip north- however, water from alluvial aquifers generally contains more
Limestone = : EO westward at about 25 feet per mile. The chemical quality of iron than water from the glacial drift or bedrock aquifers.
Unnamed 15-92 | Consists of an upper well-bedded and laminated clayey | Amazonia Limestone locally yields small quan- : Ml “ water in the sandstone aquifers deteriorates as the .Qmmunw to Sﬂ_m s.mnmﬂ from .m.: cc.m:m sampled .mz the zm.mmocl River valley con-
it mww_% w_sﬁwoﬂ%whﬂp_mmM%mmw._wvﬁ%ﬁw S| Yesiiak b el Qi 1 fi units increases. It is doubtful that potable water is present in tained total iron in concentrations ranging from 5 to 25 mg/l.
Douglas %hﬁmm% méswap 10-20 msguiar W) a&m@w. gy ﬁm.usgm lighter ey | the sandstone beds more than about 5 miles west of their out- Iron concentrations in ground water in stream valleys tributary
O i3 . . . . . .
= mwwwwﬁuw Shale mwsmq&asp _o_mmm_wg ﬂm.ﬂ%ﬁ.__m AN crops or in areas where the sandstone beds are in direct con- to the Missouri River generally are less than 1.5 mg/I.
e i I s ks il : tact with overlying glacial drift. CONCLUSIONS
wmﬁvanrwonunen-hw; “small supplies” refers to yields gemerally less than 10 gpm, “moderate supplies” to 10 to 100 gpm, and “large supplies” to greater than 100 gpm. \ »PQmDEm.ﬁm mﬁ.@U:mm of water mon. domestie .mb&. MHOGW. use gen-
v 5% LA : \1\\ erally are available from wells in the glacial deposits under-
TR . P‘.l./ o e —__ ———— lying the upland areas of Doniphan County. Adjacent to the
LY ) ) v.l\/.n,. 2 2 i . . . .
- E | g major streams, the glacial deposits are thin or have been re-
INTRODUCTION GEOLOGY AND DRAINAGE L Y T.35. moved by erosion. In these localized areas, small supplies of
: : o ) i i i i - T.3S. .Mrr o - water are available from wells drilled into bedrock aquifers.
TR % ot o o cORRMAIk G TN SR S Vi o el b Lo il e «4 { [ 160 49 " [F Large supplies of water are available only from wells w: allu
: Y : ; i e ol (v Al Y ¢ =
in Kansas in 1937 to evaluate the ground-water resources of drologic map) underlie most of Doniphan County. In the N ol 44 3 .n»_.: LE ) vial deposits in the Missouri River valley
the State. Doniphan County is the northeastern-most county valleys, alluvial deposits of Pleistocene and Holocene age are ‘ A T L\ = . ‘
; ¢ L i ; \R20E ssor _R22E The ground water is hard or very hard but may be rendered
t. Rocks of the Upper Pennsylvanian Series form the ) y 3 :
in Kansas (see index map). Reports describing the water re- present. Ivocxs of the Uppe ¥ . 2 e ; . . .
i i i i bedrock beneath the Pleistocene sediments and crop out in 3 __ : s soft by simple treatment. Water from wells in the Missouri
sources of area contiguous to Doniphan County are listed in earoc : . - - R i — N v ) . ) . : : EE
: the valley walls along major streams s AN A 4 VW4 188 A . N LY — e rmE v River valley and in some tributary valleys is very high in iron
the selected references. The locations of wells and test holes e valley g ma) : Y S W - A AR W o A T AR % i / = ‘ .
: . : . s s VANIAN SYSTEM ! ISV L ¥ T R e et d ; Eastern limit of sandstone i content. Water containing excessive amounts of nitrate
described in this report are identified according to the Federal PENNSYLVANI : N A ,NA T e @ . iR o S . occurs locally in all the aquifers
system of land subdivision as shown by the well-numbering The Lawrence Formation of the Douglas Group (see gener- Al e |1 )@ _ = \ Member of Scranton e : A e
system diagram. alized columnar section) crops out in the bluffs adjacent to the R W Xﬁﬂh\\\\\\ g Shale | SELECTED REFERE}
Missouri River in the eastern and southeastern parts of the i a7 y: Bayne, C. K., 1967, Geology and ground-water resources of
county and comprises the oldest rocks exposed. Rocks which \2%\\. - _.\n;\|| . Brown County, Kansas: Kansas Geol. Survey Bull. 186,
comprise the Shawnee Group overlie rocks of the Douglas FALE Eastern limit of sandstone S8 63p. .
d underli ks of the Wab G Thes - ok L hr _ 1968, Evidence of multiple stades in the lower Pleis-
; Group and underlie rocks o ‘the Wabaunsee Group. ese of Kanwaka Shale - i/ ¢ Z b K K el G8i. 7
NEBRASKA Area of this report rocks crop out in the bluffs adjacent to the Missouri River and - — A tocene of northeastern Kansas: Kansas Acad. Sci. Trans.,
in the valley walls of many of the principal tributaries to the 45’ , v. 71, no. 3, p. w%o-.m,@.
Missouri River. The Scranton Shale of the Wabaunsee L | Bayne, C. K., and O’Connor, H. .m; S.mm. Osmﬁownmq System,
Group comprises the youngest rocks of Pennsylvanian age _ i in Zeller, D. E., ed., The stratigraphic succession in Kansas:
L that crop out in the county. These rocks crop out in bluffs 3940 _ Kansas Geol. Survey Bull. 189, p. 59-67. . .
along the Emmmozl River in ﬁrm.zowﬁwoas part of Doniphan r e, r Condra, G. W.._ MEW mem,om.ﬂmw. meww‘m__gmp W.Mo_womm_om_ section
MAP LOCATION DIAGRAM County and in Wolf Creek valley in the western part. Except I TR \ of Nebraska: Nebraska Geol. Survey Bull. .82 p.
in the valley walls along principal streams, Pennsylvanian rocks Cmee msmz.z, P. A., 1964, Geology and ground-water resources of
are everywhere overlain by deposits of Pleistocene age, as MAP SHOWING LIMITS OF Richardson County, Nebraska: U.S. Geol. Survey Water-
shown by the geohydrologic map and geologic section. SANDSTONE AQUIFERS Supply Paper 1779-W, p. W1-W29. .
e __ 5500 PRE-PLEISTOCENE DRAINAGE Emmett, L. F., and Jeffery, H. G., 1969, Reconnaissance of the
ao&,q: _.“ = lTo.wq The Missouri River did not exist as a through-flowing ) .. ground-water resources of .&m Missouri River w:%i:dem-
%\ ATCHISON | | stream in its present location before the close of the Kansan OE.F./:Ovr QUALITY OF GROUND .2.»%@”. . tween .Nmzmm.w City, Missouri and the Iowa Border: S.
J SR ~ Glaciation of the Pleistocene Epoch. The trunk stream, Chemical analyses of water from representative wells indi- Geological Survey Hydrol. Inv. Atlas m>|.wwm.
96°00" = ; 3 i i cate that ground water in Doniphan County is of the calcium Frye, J. C., and Leonard, A. B., 1952, Pleistocene geology of
—_ e i which drained northeastern Kansas and northwestern Missouri 8 ; ) aicl 3
_l . \ during pre-Pleistocene time, entered Missouri near the north- bicarbonate type. Calcium and magnesium are principal Kansas: Kansas Geol. Survey Bull. 99, 230 p. .
| e /AA@ HOLT N - west corner of Nodaway County, Mo., and flowed southeast ) constituents producing hardness. Water from the wells sam- Heim, G. E., Jr., and Howe, W. B., 1963, Pleistocene drainage
-2 _ ; : 4 i i - a.c ,;amm . led is classed as moderately hard to very hard, but it can be and depositional history in northwestern Missouri: Kansas
—— - — —NEBRASKA = %, \ 000! for about 60 miles, and then south to the present Missouri Kisdilal e wesilable, s ator. in Donishiar Contet B badh i p . ) be 3
_ T ! | AR TRe | >zc§sl_ River valley et elioe e Tk e : o softened by simple treatment. Acad. Sci. Tran., v. 66, no. 3, p. 378-392.
I | S _ The northern part of Kansas was drained by a stream that comparatively shallow depths. e depth to water In the The concentration of dissolved solids in water from wells Jewett, J. M., O’Connor, H. G., and Zeller, D. E., 1968,
_ - MARSHALL _ NEMAHA _ il N ||_ headed in Marshall County, Kans., and flowed generally east- alluvial deposits in the principal stream valleys is almost ranges from 114 to 767 mg/l (milligrams per liter), as shown Pennsylvanian System, in Zeller, D. E., ed., The strati-
| | DONIPHAN (~ @5t Joseph ¥ ” : everyvwhere less than 20 feet. The greatest depth to water in n e ‘s s . : T ) )
I I I ward to Atchison, then northeast along the present location - ’ : on the geohydrologic map. Water containing dissolved sol- graphic succession in Kansas: Kansas Geol. Survey Bull.
- . LS i g the county generally occurs in topographically high areas that ids inl thi . 11 . & .
_| _ T BucHaNaN of the Missouri River valley to St. Joseph, Mo. From St i X ; ids in this range is generally satisfactory for domestic use; 189, p. 21-43.
T T e o A m|| - Jessioh the stvaam floved cosbwindio oo tbaicam. T.45 gt are underlain by thick loess deposits. Here the depth to water however, 500 mg/1 is the maximum concentration recommended Moore, R. C., 1949, Divisions of the Pennsylvanian System in
39730 yrcuison TN, >cﬁ e el s e ,cm%,wow e I Uozwvrms . \ @ may exceed 60 feet. Water at depths intermediate between by the U.S. Public Health Service.. Kansas: Kansas Geol. Survey Bull. 83,203 p
= e opogr . ' ( i . e, B \ : BiGRE o . : . g . .
County extends from the southwestern to the northeastern ( \ ,o.wﬁm.ﬁm. o wxﬁmamm i i _.mza o éswum glacial drift is Concentrations of individual mineral constituents are below Reed, E. C., and Dreeszen, V. H., 1965, Revision of the classi-
y : ) N o e overlain by comparatively thin loess deposits. The depth to . . i ; " .
INDEX MAP SHOWING LOCATION OF aet of okl (see mug Showing eonfieadiiol oF Bedrock p “ 1005 # ; : Opas i the recommended maximum, except those for nitrate and fication of the Pleistocene deposits of Nebraska: Nebraska
STUDY AREA Mﬁwmmomv moc%%mmma of w:m &<Emm &.&:m e was toward the Pod 2 water in these depesits may fluctuate considerably beeause of iron, which in some samples exceeded 45 mg/l and 0.3 mg/I, Geol. Survey Bull. 23, 65 p.
. S . ) g 5 seasonal variation in precipitation and subsequent draining of respectively Reed, E. C., Dreeszen, V. H., Bayne, C. K., and Schultz, C. B
| : : . C. .H. ) L . C. B,
ancient stream between Atchison, Kans., and St. Joseph, Mo. the aquifer. Generalized depths to water are shown on the . ! e maen, . L, ) - =
q p
North and northwest of the divide, drainage was toward the - ok d d deoth Nine of the water samples from domestic and stock wells 1965, The Pleistocene in Nebraska and northern Kansas; in
’ b2 - 3 . . . . .
tionls stream. in nevilsyestorn Misseasi. Pour buried chan- G &1 FE =y A mmmsgm m e :Mmma B_mv.mn measured depths to water are in Doniphan County had concentrations of nitrate above the Wright, H. E., Jr., and Frey, D. G., eds., The Quaternary of
inci i he bedrock surf i Nebraskan Gla- i PR given aa the geeundraiugic faen. recommended maximum limit, as did water from some of the the United States: Princeton N. J., Princeton Univ. Press, p.
nels, incised into the bedrock surface prior to Nebraskan Gla L1048 . : .
i e : {1 THICKNESS OF SATURATED DEPUSITS municipal-supply wells in Highland and Troy. Water from 187-202
ciation, are indicated on the map. e Qkd . . p pply 2 N .
’ v < Q D . . . . . . .
- "okd 16 The arca of greatest saturated thickness of Pleistocene and the city supply wells west of Highland had nitrate concentra- U.S. Public Health Service, 1962, Drinking water standards:
of . Holocene deposits is in the Missouri River valley, where the tions ranging from 72 to 120 mg/l in six samples collected U.S. Public Health Service Pub. 956, 61 p.
s saturated thickness is as much as 120 feet. Alluvial deposits
39°40'A ,\J. e 40’ in tributary valleys are thinner and generally contain less than
‘f. o 20 feet of saturated material. Adjacent to the Missouri River
95°20’ | f valley and the principal tributaries, bedrock crops out and the
SR overlying Pleistocene deposits are largely drained. These
b *a drained areas are indicated on the saturated-thickness map by PO ol o R PCANATEEN
ok 38 N N A7) the interval between two zero-thickness lines. In upland areas Approximate yield of water to wells, in
EXPLANATION r.. - Allis - g ) seiol  LRaAE the saturated thickness generally is less than 40 feet, but in gallons per minute
815220/ Qkd 24 S : . . Y
e ] . 7] ™, areas overlying buried valleys it may be as much as 80 feet. w
Base modified from U.S. Geological Survey; 1:24,000 o 5 n . 2 . J ) Quaternary deposits Pennsylvanian rocks
Bedrock contours Amazonia, Denton, Forbes, Halls, Troy, Wathena, 1961 T2s RaE \\ - AVAILABILITY OF WATER q
Show altitude of bedrock surface. Contour Atchison NE, Bendena, Highland, Oregon, Sparks, White Cloud, 1959 L O P r _,/ HLNHW.@ Qﬁ@ﬁﬁ;:ww OM sm.ﬂmﬂ. as much as NvOOO gpm Amm.=05m per —
s DR SEREslEE R 1 - JTL% Sl e minute), generally are available from wells in- the saturated T.1S.|
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